






























































































this	 process,	 and	 to	 the	 Illinois	 State	 Geological	 Survey	 for	 the	 use	 of	 their	 GPR	 equipment.		











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Box Top is an Open Face
3 in (76.2 mm)
1.5 in (38.1 mm)
48 in  (1
.2 m)
(Wall thickness)
1/16 in (1.6 mm)
1/4 in (6.4 mm)
Sample Box Specifications
**Not to scale**










































































































































































































Line	Y0	 740270.50	 740273.25	 2.75	m	 2.1	m	 2.2	m	
Line	Y1	 740269.75	 740271.75	 2.00	m	 1.9	m	 2.0	m	
Line	Y2	 740268.25	 740269.50	 1.25	m	 2.0	m	 1.9	m	
Line	Y3	 740268.00	 740269.25	 1.25	m	 1.8	m	 1.9	m	




















































































Mean	 0.542	 0.317	 0.164	 0.275	
Sorting	 2.188	 2.107	 1.845	 1.778	
Skewness	 -0.004	 0.127	 0.339	 -0.067	
Kurtosis	 1.14	 1.48	 1.035	 1.218	
Mean	 Coarse	Sand	 Medium	Sand	 Fine	Sand	 Medium	Sand	
Sorting	 Poorly	Sorted	 Poorly	Sorted	 Moderately	Sorted	 Mod	Sorted	
Skewness	 Symmetrical	 Coarse	Skewed	 Very	Coarse	Skewed	 Symmetrical	
Kurtosis	 Leptokurtic	 Leptokurtic	 Mesokurtic	 Leptokurtic	
Mode	1	(mm)	 0.630	 0.335	 0.128	 0.335	
Mode	2	(mm)	 0.090	 		----	 		----	 		----	
D10	(mm)	 0.189	 0.135	 0.086	 0.130	
D50	(mm)	 0.531	 0.310	 0.147	 0.290	
D90	(mm)	 1.515	 0.786	 0.403	 0.628	
(D90	/	D10)	(mm)	 0.008	 0.006	 0.005	 0.005	
(D90	-	D10)	(mm)	 1.326	 0.652	 0.317	 0.499	
(D75	/	D25)	(mm)	 0.003	 0.002	 0.002	 0.002	
(D75	-	D25)	(mm)	 0.506	 0.232	 0.130	 0.193	
%	Gravel	 3.3%	 3.7%	 0.3%	 2.4%	
%	V	Coarse	Sand	 15.2%	 3.4%	 0.9%	 1.6%	
%	Coarse	Sand	 31.3%	 13.8%	 5.0%	 9.7%	
%	Medium	Sand	 29.3%	 44.1%	 13.1%	 47.2%	
%	Fine	Sand	 9.8%	 23.8%	 34.9%	 27.1%	
%	V	Fine	Sand	 4.3%	 8.2%	 32.8%	 8.9%	


































































































































































































































































Line	Y4	 744114.5	 744115.10	 0.60	m	 0.45	m	 0.54	m	
Line	Y5	 744112.75	 744113.00	 0.25	m	 0.39	m	 0.46	m	







































































Mean	 0.26	 0.32	 1.15	
Sorting	 1.941	 3.327	 2.654	
Skewness	 0.266	 0.427	 -0.188	
Kurtosis	 1.363	 0.714	 0.449	
Mean	 Medium	Sand	 Medium	Sand	 Very	Coarse	Sand	
Sorting	 Moderately	Sorted	 Poorly	Sorted	 Poorly	Sorted	
Skewness	 Coarse	Skewed	 Very	Coarse	Skewed	 Fine	Skewed	
Kurtosis	 Leptokurtic	 Platykurtic	 Very	Platykurtic	
Mode	1	(mm)	 0.20	 0.13	 0.63	
Mode	2	(mm)	 ----	 1.42	 ----	
D10	(mm)	 0.13	 0.09	 0.27	
D50	(mm)	 0.25	 0.22	 0.99	
D90	(mm)	 0.71	 1.90	 6.10	
(D90	/	D10)	(mm)	 0.01	 0.02	 0.02	
(D90	-	D10)	(mm)	 0.58	 1.81	 5.84	
(D75	/	D25)	(mm)	 0.00	 0.01	 0.01	
(D75	-	D25)	(mm)	 0.20	 0.82	 2.61	
%	Gravel	 3.0%	 7.7%	 33.3%	
%	V	Coarse	Sand	 3.5%	 12.9%	 16.6%	
%	Coarse	Sand	 8.3%	 11.0%	 21.5%	
%	Medium	Sand	 32.7%	 8.8%	 20.8%	
%	Fine	Sand	 40.7%	 23.0%	 7.0%	
%	V	Fine	Sand	 8.0%	 23.7%	 0.9%	













































































































































































































Line	Y0	 728156.45	 728159.82	 3.37	m	 1.41	m	 1.46	m	
Line	Y1	 728157.60	 728160.38	 2.78	m	 1.53	m	 1.5	m	
Line	Y2	 728158.83	 728161.54	 2.71	m	 1.27	m	 1.35	m	
Line	Y3	 728158.75	 728161.46	 2.71	m	 1.28	m	 1.34	m	
Line	Y4	 728159.06	 728160.66	 1.60	m	 1.41	m	 1.43	m	
Line	Y5	 728159.11	 728161.43	 2.32	m	 1.32	m	 1.3	m	
Line	Y6	 728159.30	 728161.77	 2.47	m	 1.27	m	 1.28	m	
Line	Y7	 728160.51	 728162.60	 2.09	m	 1.32	m	 1.23	m	
Line	Y8	 728161.19	 728162.68	 2.49	m	 1.51	m	 1.66	m	
Line	Y9	 728160.32	 728161.82	 1.50	m	 1.35	m	 1.48	m	
Line	Y10	 728161.13	 728163.79	 2.66	m	 1.45	m	 1.35	m	
Line	Y11	 728162.15	 728164.62	 2.47	m	 1.25	m	 1.63	m	
Line	Y12	 728162.15	 728164.62	 2.47	m	 1.48	m	 1.44	m	
Line	Y13	 728161.98	 728164.40	 2.42	m	 1.30	m	 1.45	m	
Line	Y14	 728162.88	 728164.60	 1.72	m	 1.74	m	 1.70	m	
Line	Y15	 728162.46	 728165.16	 2.70	m	 1.31	m	 1.26	m	
Line	Y16	 728163.18	 728166.14	 2.96	m	 1.44	m	 1.26	m	
Line	Y17	 728163.06	 728165.46	 2.40	m	 1.50	m	 1.49	m	
Line	Y18	 728164.29	 728165.90	 1.61	m	 1.53	m	 1.22	m	
Line	Y19	 728164.29	 728167.17	 2.88	m	 1.24	m	 1.14	m	






















































































































































































































Line	Y0	 728263.92	 728264.88	 0.96	m	 0.7	m	 1.63	m	
Line	Y1	 728263.77	 728264.68	 0.91	m	 0.75	m	 1.71	m	
Line	Y2	 728263.30	 728265.20	 1.90	m	 0.70	m	 1.63	m	
Line	Y3	 728264.56	 728266.37	 1.81	m	 1.10	m	 1.66	m	
Line	Y4	 728264.74	 728266.54	 1.80	m	 1.07	m	 1.45	m	
Line	Y5	 728265.01	 728266.48	 1.47	m	 1.37	m	 1.61	m	
Line	Y6	 728264.51	 728266.03	 1.52	m	 1.47	m	 1.5	m	
Line	Y7	 728265.17	 728266.95	 1.78	m	 1.42	m	 1.55	m	
Line	Y8	 728264.96	 728267.24	 2.28	m	 1.39	m	 1.55	m	
Line	Y9	 728264.75	 728267.07	 2.32	m	 1.47	m	 1.69	m	
Line	Y10	 728264.84	 728267.58	 2.74m	 1.66	m	 2.04	m	
Line	Y11	 728265.16	 728267.84	 2.68	m	 1.82	m	 1.90	m	
Line	Y12	 728266.43	 728268.68	 2.25	m	 1.71	m	 1.74	m	
Line	Y13	 728267.44	 728270.28	 2.84	m	 1.58	m	 1.47	m	
Line	Y14	 728266.99	 728269.34	 2.35	m	 1.95	m	 1.82	m	
Line	Y15	 728268.07	 728270.23	 2.16	m	 2.09	m	 1.63	m	
Line	Y16	 728268.49	 728269.73	 1.24	m	 2.20	m	 1.87	m	
Line	Y17	 728268.53	 728269.90	 1.37	m	 2.12	m	 1.79	m	
Line	Y18	 728267.72	 728270.00	 2.28	m	 2.12	m	 1.90	m	
Line	Y19	 728267.91	 728270.56	 2.65	m	 2.06	m	 1.58	m	






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Project:	 Site	1-1	ALT	Trench	 Date:	 5/14/13	
Operator:	 Lucas	Strom	 Wet	Mass	(g):	 135.5	
Sample	No.:	 #2	 Air	Dry	Mass	(g):	 92	
Soil	Desc.:	 Dark-colored	sand	at	4.3	m	from	sand	blow	 Container	Mass	(g):	 176	







Finer	 	 	 		
4	 4.76	 1	 1.09	 98.91	 D10	 0.109	 mm	
10	 2.00	 3	 3.26	 96.74	 D30	 0.433	 mm	
20	 0.84	 20.5	 22.28	 77.72	 D50	 0.533	 mm	
40	 0.42	 54.5	 59.24	 40.76	 D60	 0.690	 mm	
60	 0.25	 73	 79.35	 20.65	 	 	 		
100	 0.150	 81	 88.04	 11.96	 Cu	 6.34	 		
140	 0.105	 83	 90.22	 9.78	 Cc	 2.50	 		
200	 0.075	 86	 93.48	 6.52	 	 	 		
Pan	 0.001	 92	 100.00	 0.00	 		 		 		
	 	 	 	 	 	 	 	Table	E.1:	Sieve	data	for	1-1	ALT	sample	2.	
	
	
Project:	 Site	1-1	ALT	Trench	 Date:	 4/22/13	
Operator:	 Lucas	Strom	 Wet	Mass	(g):	 207.5	
Sample	No.:	 #4	 Air	Dry	Mass	(g):	 186.5	
Soil	Desc.:	 Tan-colored	sand	from	sand	blow	at	11.3	m	 Container	Mass	(g):	 		







Finer	 	 	 		
4	 4.76	 4	 2.14	 97.86	 D10	 0.116	 mm	
10	 2.00	 7	 3.75	 96.25	 D30	 0.220	 mm	
20	 0.84	 15	 8.04	 91.96	 D50	 0.304	 mm	
40	 0.42	 47	 25.20	 74.80	 D60	 0.346	 mm	
60	 0.25	 121	 64.88	 35.12	 	 	 		
100	 0.150	 158.5	 84.99	 15.01	 Cu	 2.98	 		
140	 0.105	 171.5	 91.96	 8.04	 Cc	 1.20	 		
200	 0.075	 180.5	 96.78	 3.22	 	 	 		
Pan	 0.001	 186.5	 100.00	 0.00	 		 		 		





Project:	 Site	1-1	ALT	Trench	 Date:	 6/3/13	
Operator:	 Lucas	Strom	 Wet	Mass	(g):	 --	
Sample	No.:	 #5	 Air	Dry	Mass	(g):	 185	
Soil	Desc.:	 Tan-colored	sand	from	center	of	dike	at	18.7	m	(depth	1.2	m)	 Container	Mass	(g):	 210	







Finer	 	 	 		
4	 4.76	 0	 0.00	 100.00	 D10	 0.032	 mm	
10	 2.00	 0.5	 0.27	 99.73	 D30	 0.099	 mm	
20	 0.84	 2.5	 1.35	 98.65	 D50	 0.134	 mm	
40	 0.42	 14.5	 7.84	 92.16	 D60	 0.157	 mm	
60	 0.25	 36	 19.46	 80.54	 	 	 		
100	 0.150	 78	 42.16	 57.84	 Cu	 4.89	 		
140	 0.105	 123	 66.49	 33.51	 Cc	 1.94	 		
200	 0.075	 162	 87.57	 12.43	 	 	 		






Project:	 Site	1-1	ALT	Trench	 Date:	 5/20/1
3	Operator:	 Lucas	Strom	 Wet	Mass	(g):	 405	











Finer	 	 	 		
4	 4.76	 0.5	 0.13	 99.87	 D10	 0.116	 mm	
10	 2.00	 9	 2.38	 97.62	 D30	 0.205	 mm	
20	 0.84	 17	 4.50	 95.50	 D50	 0.285	 mm	
40	 0.42	 64	 16.93	 83.07	 D60	 0.320	 mm	
60	 0.25	 231	 61.11	 38.89	 	 	 		
100	 0.150	 317.5	 83.99	 16.01	 Cu	 2.77	 		
140	 0.105	 348.5	 92.20	 7.80	 Cc	 1.14	 		
200	 0.075	 367	 97.09	 2.91	 	 	 		








































0	 ---	 ---	 ---	 ---	 ---	 ---	 ---	
2.00	 22.7	 15	 14	 13.8	 0.013215	 0.0347	 0.61	
5	 22.7	 14	 13	 14.2	 0.013215	 0.0223	 0.61	
15	 22.7	 13	 12	 14.3	 0.013215	 0.0129	 0.61	
30	 22.7	 13	 12	 14.3	 0.013215	 0.0091	 0.61	
60	 22.7	 13	 12	 14.3	 0.013215	 0.0065	 0.61	
250	 22.8	 12	 11	 14.5	 0.0132	 0.0032	 0.64	
480	 22.6	 12	 11	 14.5	 0.01323	 0.0023	 0.58	
1440	 22.4	 11	 10	 14.7	 0.01326	 0.0013	 0.52	









---	 ---	 ---	 ---	
1	 10.11	 20.2	 20.2	
1	 9.11	 18.2	 18.2	
1	 8.11	 16.2	 16.2	
1	 8.11	 16.2	 16.2	
1	 8.11	 16.2	 16.2	
1	 7.14	 14.3	 14.3	
1	 7.08	 14.2	 14.2	











		 	 	 	 		
LIQUID	LIMIT	
Blow	Count	(N)	 Wet	Weight	(g)	 Dry	Weight	(g)	 Water	Content	(%)	 Liquid	Limit	(%)	
16	 20.87	 17.75	 78.99	
75.46	28	 26.95	 23.39	 74.32	
29	 27.7	 23.7	 74.07	
		 	 	 	 		
PLASTIC	LIMIT	
Wet	Weight	(g)	 Dry	Weight	(g)	 Water	Content	(%)	 Plastic	Limit		 Plasticity	Index	






	 	 	 	 	
LIQUID	LIMIT	
Blow	Count	(N)	 Wet	Weight	(g)	 Dry	Weight	(g)	 Water	Content	(%)	 Liquid	Limit	(%)	
20	 20.15	 18.89	 84.56	
84.23	26	 25.69	 21.65	 84.17	
33	 21.99	 20.6	 81.76	
	 	 	 	 	
PLASTIC	LIMIT	
Wet	Weight	(g)	 Dry	Weight	(g)	 Water	Content	(%)	 Plastic	Limit		 Plasticity	Index	











Project:	 Site	1-3	ALT	Trench	 Date:	 6/13/13	
Operator:	 Lucas	Strom	 Wet	Mass	(g):	 234.5	
Sample	No.:	 #1	 Air	Dry	Mass	(g):	 196	
Soil	Desc.:	 Tan-colored	sand	from	center	of	dike	at	5.2	m	 Container	Mass	(g):	 228	







Finer	 	 	 		
4	 4.76	 1	 0.51	 99.49	 D10	 0.122	 mm	
10	 2.00	 6	 3.06	 96.94	 D30	 0.182	 mm	
20	 0.84	 14.5	 7.40	 92.60	 D50	 0.243	 mm	
40	 0.42	 34	 17.35	 82.65	 D60	 0.286	 mm	
60	 0.25	 94	 47.96	 52.04	 	 	 		
100	 0.150	 164	 83.67	 16.33	 Cu	 2.35	 		
140	 0.105	 185	 94.39	 5.61	 Cc	 0.96	 		
200	 0.075	 190.5	 97.19	 2.81	 	 	 		
Pan	 0.001	 196	 100.00	 0.00	 		 		 		
Table	E.8:	Sieve	data	for	1-3	ALT	sample	1.	
	
Project:	 Site	1-3	ALT	Trench	 Date:	 6/13/13	
Operator:	 Lucas	Strom	 Wet	Mass	(g):	 210.5	
Sample	No.:	 #2	 Air	Dry	Mass	(g):	 186.5	
Soil	Desc.:	 Blue-gray	silty	clay	east	of	dike	at	4.7	m	 Container	Mass	(g):	 223.5	







Finer	 	 	 		
4	 4.76	 0.5	 0.27	 99.73	 D10	 0.029	 mm	
10	 2.00	 14.5	 7.77	 92.23	 D30	 0.110	 mm	
20	 0.84	 44.5	 23.86	 76.14	 D50	 0.176	 mm	
40	 0.42	 64	 34.32	 65.68	 D60	 0.260	 mm	
60	 0.25	 75.5	 40.48	 59.52	 	 	 		
100	 0.150	 101.5	 54.42	 45.58	 Cu	 9.09	 		
140	 0.105	 134.5	 72.12	 27.88	 Cc	 1.61	 		
200	 0.075	 162.5	 87.13	 12.87	 	 	 		






Project:	 Site	1-3	ALT	Trench	 Date:	 5/20/13	
Operator:	 Lucas	Strom	 Wet	Mass	(g):	 128	
Sample	No.:	 #3	 Air	Dry	Mass	(g):	 104	
Soil	Desc.:	 Dark-colored	sand	with	black	charcoal	in	sand	blow	at	10.2m	 Container	Mass	(g):	 176	







Finer	 	 	 		
4	 4.76	 17	 16.35	 83.65	 D10	 0.266	 mm	
10	 2.00	 34.5	 33.17	 66.83	 D30	 0.517	 mm	
20	 0.84	 56	 53.85	 46.15	 D50	 0.987	 mm	
40	 0.42	 80	 76.92	 23.08	 D60	 1.502	 mm	
60	 0.25	 95.5	 91.83	 8.17	 	 	 		
100	 0.150	 102	 98.08	 1.92	 Cu	 5.64	 		
140	 0.105	 103.5	 99.52	 0.48	 Cc	 0.67	 		
200	 0.075	 103.75	 99.76	 0.24	 	 	 		











































0	 ---	 ---	 ---	 ---	 ---	 ---	 ---	
2	 23.3	 21	 20	 12.9	 0.013122	 0.0346	 0.79	
5	 23.3	 16	 15	 13.7	 0.013122	 0.0217	 0.79	
15	 23.3	 15	 14	 13.8	 0.013122	 0.0126	 0.79	
30	 23.3	 14.5	 13.5	 13.9	 0.013122	 0.0089	 0.79	
60	 22.9	 14	 13	 14.0	 0.013185	 0.0064	 0.67	
250	 22.8	 13	 12	 14.2	 0.013200	 0.0031	 0.64	
480	 22.6	 12.5	 11.5	 14.3	 0.013230	 0.0023	 0.58	
1440	 22.3	 12	 11	 14.3	 0.013275	 0.0013	 0.49	








Finer	P_A	 	 	 	 	
---	 ---	 ---	 ---	 	 	 	 	
1	 16.29	 32.6	 32.6	 	 	 	 	
1	 11.29	 22.6	 22.6	 	 	 	 	
1	 10.29	 20.6	 20.6	 	 	 	 	
1	 9.79	 19.6	 19.6	 	 	 	 	
1	 9.17	 18.3	 18.3	 	 	 	 	
1	 8.14	 16.3	 16.3	 	 	 	 	
1	 7.58	 15.2	 15.2	 	 	 	 	


























21	 27.2	 24.68	 42.71	
42.09	24	 27.4	 24.67	 42.19	
28	 28.79	 25.95	 41.76	


































10	 2.00	 636.0	 636.5	 0.5	 0.5	 99.9	
20	 0.850	 409.7	 414.9	 5.2	 5.7	 99.0	
40	 0.425	 395.8	 483.0	 87.2	 92.9	 83.2	
60	 0.250	 511.7	 590.5	 78.8	 171.7	 69.0	
80	 0.180	 343.9	 386.9	 43.0	 214.7	 61.2	
100	 0.150	 423.0	 444.0	 21.0	 235.7	 57.4	
140	 0.106	 310.0	 359.4	 49.4	 285.1	 48.5	
200	 0.075	 340.0	 463.5	 123.5	 408.6	 26.2	






Project	 Site	9-1	Pit	 		 		 		 		 		
Operator	 Lucas	Strom	 	 	 	 	 		
Sample	No.	 #2	 	 	 	 	 		
Soil	Desc.	 Tan-colored	sand	from	dike	in	clay	floor	 		 		 		













10	 2.00	 636.0	 636.1	 0.1	 0.1	 100.0	
20	 0.850	 409.7	 414.1	 4.4	 4.5	 98.7	
40	 0.425	 395.8	 424.7	 28.9	 33.4	 90.7	
60	 0.250	 511.7	 577.7	 66.0	 99.4	 72.3	
80	 0.180	 343.9	 381.9	 38.0	 137.4	 61.7	
100	 0.150	 423.0	 442.9	 19.9	 157.3	 56.2	
140	 0.106	 310.0	 352.9	 42.9	 200.2	 44.2	
200	 0.075	 340.0	 410.0	 70.0	 270.2	 24.7	






























2	 24.0	 30	 3.8	 26.2	 11.98	 0.0130
1	
0.031841	 52.4	
5	 24.0	 26	 3.8	 22.2	 12.66	 0.0130
1	
0.020702	 44.4	
15	 23.8	 23	 3.9	 19.1	 13.18	 0.0130
4	
0.012225	 38.2	
30	 23.8	 22	 3.9	 18.1	 13.29	 0.0130
4	
0.008681	 36.2	
60	 24.0	 20	 3.8	 16.2	 13.66	 0.0130
1	
0.006208	 32.4	
240	 24.0	 18	 3.8	 14.2	 13.96	 0.0130
1	
0.003138	 28.4	
480	 23.8	 17	 3.9	 13.1	 14.18	 0.0130
4	
0.002242	 26.2	





































2	 24.2	 42	 3.7	 38.3	 10.04	 0.01298	 0.029082	 76.6	
5	 24.2	 40	 3.7	 36.3	 10.34	 0.01298	 0.018666	 72.6	
15	 24.2	 39	 3.7	 35.3	 10.54	 0.01298	 0.010881	 70.6	
30	 24.0	 37	 3.8	 33.2	 10.86	 0.01301	 0.007828	 66.4	
60	 24.0	 35	 3.8	 31.2	 11.18	 0.01301	 0.005616	 62.4	
240	 24.0	 32	 3.8	 28.2	 11.66	 0.01301	 0.002868	 56.4	
480	 24.0	 30	 3.8	 26.2	 11.98	 0.01301	 0.002055	 52.4	

































































































































































































































































































































































































































Test	No.	 1	 		 		 Test	No.	 2	 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 		
Depth	org	 5	cm	 		 		 Depth	org	 5	cm	 		
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
7.5	 2.04	 0.246062992	 	 10	 1.49	 0.32808399	
12.5	 3.01	 0.410104987	 	 15	 1.68	 0.492125984	
12.5	 2.81	 0.410104987	 	 20.0	 2.16	 0.656167979	
17.5	 3.18	 0.574146982	 	 25	 2.07	 0.820209974	
22.5	 2.36	 0.738188976	 	 30.0	 2.01	 0.984251969	
27.5	 2.15	 0.902230971	 	 35	 1.71	 1.148293963	
32.5	 2.12	 1.066272966	 	 40.0	 2.06	 1.312335958	
37.5	 1.95	 1.230314961	 	 45	 2.33	 1.476377953	
42.5	 1.88	 1.394356955	 	 50.0	 2.13	 1.640419948	
47.5	 1.44	 1.55839895	 	 55	 2.81	 1.804461942	
52.5	 1.33	 1.722440945	 	 60.0	 2.85	 1.968503937	
57.5	 2.61	 1.88648294	 	 65	 3.04	 2.132545932	
62.5	 2.77	 2.050524934	 	 70.0	 2.99	 2.296587927	
67.5	 4.25	 2.214566929	 	 75	 3.97	 2.460629921	
72.5	 4.73	 2.378608924	 	 80.0	 4.18	 2.624671916	
77.5	 4.94	 2.542650919	 	 85	 3.89	 2.788713911	
82.5	 5.31	 2.706692913	 	 90.0	 3.74	 2.952755906	
87.5	 5.48	 2.870734908	 	 95	 3.82	 3.1167979	
92.5	 5.89	 3.034776903	 	 100.0	 3.93	 3.280839895	
97.5	 4.45	 3.198818898	 	 105	 3.3	 3.44488189	
102.5	 4.67	 3.362860892	 	 110.0	 3.94	 3.608923885	
107.5	 4.63	 3.526902887	 	 115	 3.04	 3.772965879	
112.5	 6.04	 3.690944882	 	 120.0	 3.36	 3.937007874	
117.5	 5.92	 3.854986877	 	 125	 3.79	 4.101049869	
122.5	 6.53	 4.019028871	 	 130.0	 3.93	 4.265091864	
127.5	 7.16	 4.183070866	 	 135	 5.17	 4.429133858	
132.5	 7.36	 4.347112861	 	 140.0	 4.23	 4.593175853	
137.5	 5.4	 4.511154856	 	 145	 4.42	 4.757217848	
142.5	 6.79	 4.67519685	 	 150.0	 5.08	 4.921259843	
147.5	 6.71	 4.839238845	 	 155	 6.5	 5.085301837	




162.5	 8.58	 5.331364829	 	 170.0	 9.49	 5.577427822	
167.5	 10.47	 5.495406824	 	 175	 11.03	 5.741469816	
172.5	 11.33	 5.659448819	 	 180.0	 8.89	 5.905511811	
180.9	 11.04	 5.93503937	 	 185	 11.6	 6.069553806	
	 	 	 	 190.0	 9.63	 6.233595801	
	 	 	 	 195	 10.53	 6.397637795	
	 	 	 	 200.0	 11.14	 6.56167979	
	 	 	 	 201.7	 6.3	 6.617454068	
	
	
Test	No.	 3	 		 		 Test	No.	 4	 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 		
Depth	org	 5	cm	 		 		 Depth	org	 5	cm	 		
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
7.5	 1	 0.246062992	 	 7.5	 1.53	 0.246062992	
12.5	 2	 0.410104987	 	 12.5	 1.19	 0.410104987	
17.5	 1.68	 0.574146982	 	 17.5	 1.71	 0.574146982	
22.5	 1.96	 0.738188976	 	 22.5	 1.57	 0.738188976	
27.5	 1.96	 0.902230971	 	 27.5	 1.28	 0.902230971	
32.5	 2.68	 1.066272966	 	 32.5	 1.42	 1.066272966	
37.5	 1.93	 1.230314961	 	 37.5	 1.6	 1.230314961	
42.5	 2.15	 1.394356955	 	 42.5	 2.36	 1.394356955	
47.5	 2.05	 1.55839895	 	 47.5	 2.63	 1.55839895	
52.5	 1.72	 1.722440945	 	 52.5	 2.74	 1.722440945	
57.5	 1.83	 1.88648294	 	 57.5	 3.19	 1.88648294	
62.5	 1.94	 2.050524934	 	 62.5	 4.6	 2.050524934	
67.5	 2.87	 2.214566929	 	 67.5	 5.22	 2.214566929	
72.5	 2.95	 2.378608924	 	 72.5	 5.47	 2.378608924	
77.5	 3.26	 2.542650919	 	 77.5	 4.31	 2.542650919	
82.5	 4.08	 2.706692913	 	 82.5	 4.24	 2.706692913	
87.5	 4.73	 2.870734908	 	 87.5	 4.91	 2.870734908	
92.5	 4.68	 3.034776903	 	 92.5	 3.9	 3.034776903	
97.5	 4.99	 3.198818898	 	 97.5	 3.72	 3.198818898	
102.5	 3.69	 3.362860892	 	 102.5	 3.55	 3.362860892	
107.5	 3.78	 3.526902887	 	 107.5	 4.06	 3.526902887	
112.5	 3.45	 3.690944882	 	 112.5	 3.7	 3.690944882	
117.5	 3.62	 3.854986877	 	 117.5	 5.87	 3.854986877	
122.5	 5	 4.019028871	 	 122.5	 6.88	 4.019028871	
127.5	 5.78	 4.183070866	 	 127.5	 7.41	 4.183070866	
132.5	 7.09	 4.347112861	 	 132.5	 8.57	 4.347112861	
137.5	 7.54	 4.511154856	 	 	 	 	




147.5	 8.88	 4.839238845	 	 	 	 	
152.5	 6.45	 5.00328084	 	 	 	 	
157.5	 7.55	 5.167322835	 	 	 	 	
162.5	 7.52	 5.331364829	 	 	 	 	
167.5	 8.41	 5.495406824	 	 	 	 	
172.5	 9.59	 5.659448819	 	 	 	 	
177.5	 9.47	 5.823490814	 	 	 	 	
182.5	 11.1	 5.987532808	 	 	 	 	
187.5	 9.75	 6.151574803	 	 	 	 	
192.5	 11.21	 6.315616798	 	 	 	 	
197.5	 9.43	 6.479658793	 	 	 	 	
200.4	 2.26	 6.57480315	 	 	 	 	
	
Test	No.	 5	 		 		 Test	No.	 6	 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 		
Depth	org	 10	cm	 		 		 Depth	org	 8	cm	 		
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
12.5	 2	 0.410104987	 	 10.5	 1.76	 0.344488189	
17.5	 2.57	 0.574146982	 	 15.5	 2.32	 0.508530184	
22.5	 1.63	 0.738188976	 	 20.5	 1.96	 0.672572178	
27.5	 1.34	 0.902230971	 	 25.5	 1.35	 0.836614173	
32.5	 1.1	 1.066272966	 	 30.5	 1.48	 1.000656168	
37.5	 15.28	 1.230314961	 	 35.5	 1.36	 1.164698163	
42.5	 1.21	 1.394356955	 	 40.5	 2.24	 1.328740157	
47.5	 0.87	 1.55839895	 	 45.5	 2.11	 1.492782152	
52.5	 1.85	 1.722440945	 	 50.5	 2	 1.656824147	
57.5	 2.03	 1.88648294	 	 55.5	 2.25	 1.820866142	
62.5	 2	 2.050524934	 	 60.5	 2.35	 1.984908136	
67.5	 1.97	 2.214566929	 	 65.5	 3.89	 2.148950131	
72.5	 2.62	 2.378608924	 	 70.5	 4.1	 2.312992126	
77.5	 2.52	 2.542650919	 	 75.5	 5.21	 2.477034121	
82.5	 2.56	 2.706692913	 	 80.5	 5.25	 2.641076115	
87.5	 2.48	 2.870734908	 	 85.5	 5.41	 2.80511811	
92.5	 2.79	 3.034776903	 	 90.5	 4.26	 2.969160105	
97.5	 3.13	 3.198818898	 	 95.5	 4.16	 3.1332021	
102.5	 2.63	 3.362860892	 	 100.5	 5.27	 3.297244094	
107.5	 2.99	 3.526902887	 	 105.5	 6.04	 3.461286089	
112.5	 3.01	 3.690944882	 	 110.5	 6.78	 3.625328084	
117.5	 3.19	 3.854986877	 	 115.5	 8.2	 3.789370079	
122.5	 3.22	 4.019028871	 	 120.5	 9.25	 3.953412073	
127.5	 2.72	 4.183070866	 	 125.5	 10.28	 4.117454068	




137.5	 3.75	 4.511154856	 	 135.5	 10.13	 4.445538058	
142.5	 3.83	 4.67519685	 	 139	 11.14	 4.560367454	
147.5	 4.24	 4.839238845	 	 	 	 	
152.5	 4.99	 5.00328084	 	 	 	 	
157.5	 4.45	 5.167322835	 	 	 	 	
162.5	 4.91	 5.331364829	 	 	 	 	
167.5	 6.2	 5.495406824	 	 	 	 	
172.5	 6.33	 5.659448819	 	 	 	 	
177.5	 7.34	 5.823490814	 	 	 	 	
182.5	 8.51	 5.987532808	 	 	 	 	
187.5	 9.5	 6.151574803	 	 	 	 	
192.5	 9.45	 6.315616798	 	 	 	 	
197.5	 10.46	 6.479658793	 	 	 	 	
202.5	 11.25	 6.643700787	 	 	 	 	





Test	No.	 1	 	 	 Test	No.	 2	
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	
Depth	org	 2.5	cm	 	 	 Depth	org	 2.5	cm	
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
5	 0.24	 0.164041995	 	 5	 0.64	 0.164041995	
10	 0.56	 0.32808399	 	 10	 0.71	 0.32808399	
15	 1.17	 0.492125984	 	 15	 1.73	 0.492125984	
20	 1.15	 0.656167979	 	 20	 2.35	 0.656167979	
25	 1.29	 0.820209974	 	 25	 2.08	 0.820209974	
30	 1.42	 0.984251969	 	 30	 2.14	 0.984251969	
35	 1.02	 1.148293963	 	 35	 3.96	 1.148293963	
40	 0.47	 1.312335958	 	 40	 3.49	 1.312335958	
45	 0.33	 1.476377953	 	 45	 2.88	 1.476377953	
50	 0.75	 1.640419948	 	 50	 1.36	 1.640419948	
55	 0.67	 1.804461942	 	 55	 1.54	 1.804461942	
60	 0.9	 1.968503937	 	 60	 0.98	 1.968503937	
65	 1.31	 2.132545932	 	 65	 1.62	 2.132545932	
70	 1.82	 2.296587927	 	 70	 1.41	 2.296587927	
75	 2.38	 2.460629921	 	 75	 1.55	 2.460629921	
80	 3.17	 2.624671916	 	 80	 1.77	 2.624671916	
85	 4.17	 2.788713911	 	 85	 2.14	 2.788713911	
90	 5.23	 2.952755906	 	 90	 2.38	 2.952755906	
95	 4.05	 3.1167979	 	 95	 1.95	 3.1167979	




105	 5.06	 3.44488189	 	 105	 3.35	 3.44488189	
110	 5.14	 3.608923885	 	 110	 3.18	 3.608923885	
115	 7.69	 3.772965879	 	 115	 3.42	 3.772965879	
120	 8.23	 3.937007874	 	 120	 3.28	 3.937007874	
125	 8.69	 4.101049869	 	 125	 3.78	 4.101049869	
130	 7.71	 4.265091864	 	 130	 4.51	 4.265091864	
135	 7.56	 4.429133858	 	 135	 4.74	 4.429133858	
140	 6.56	 4.593175853	 	 140	 5.45	 4.593175853	
145	 5.7	 4.757217848	 	 145	 3.37	 4.757217848	
150	 4.9	 4.921259843	 	 150	 3.5	 4.921259843	
155	 5.25	 5.085301837	 	 155	 3.47	 5.085301837	
160	 5.39	 5.249343832	 	 160	 3.4	 5.249343832	
165	 5.64	 5.413385827	 	 165	 3.88	 5.413385827	
170	 6.47	 5.577427822	 	 170	 5.11	 5.577427822	
175	 6.91	 5.741469816	 	 175	 4.89	 5.741469816	
180	 6.75	 5.905511811	 	 180	 4.06	 5.905511811	
185	 6.72	 6.069553806	 	 185	 4.59	 6.069553806	
190	 6.87	 6.233595801	 	 190	 4.82	 6.233595801	
195	 6.23	 6.397637795	 	 195	 5.24	 6.397637795	
200	 6.03	 6.56167979	 	 200	 3.86	 6.56167979	
205	 5.41	 6.725721785	 	 205	 3.36	 6.725721785	
210	 6.26	 6.88976378	 	 210	 4.77	 6.88976378	
215	 6.12	 7.053805774	 	 215	 4.92	 7.053805774	
220	 5.89	 7.217847769	 	 220	 4.33	 7.217847769	
225	 5.95	 7.381889764	 	 225	 4.15	 7.381889764	
230	 5.15	 7.545931759	 	 230	 4.64	 7.545931759	
235	 4.75	 7.709973753	 	 235	 4.73	 7.709973753	
240	 4.34	 7.874015748	 	 240	 3.65	 7.874015748	
245	 3.6	 8.038057743	 	 245	 4.34	 8.038057743	
250	 4.26	 8.202099738	 	 250	 4.68	 8.202099738	
255	 3.83	 8.366141732	 	 255	 3.66	 8.366141732	
260	 5.72	 8.530183727	 	 260	 4.94	 8.530183727	
265	 6.7	 8.694225722	 	 265	 4.95	 8.694225722	
270	 7.04	 8.858267717	 	 270	 4.38	 8.858267717	
275	 7.65	 9.022309711	 	 275	 3.72	 9.022309711	
280	 6.79	 9.186351706	 	 280	 4.48	 9.186351706	
285	 6.07	 9.350393701	 	 285	 4.69	 9.350393701	
290	 7.12	 9.514435696	 	 290	 4.35	 9.514435696	
295	 5.05	 9.67847769	 	 295	 3.48	 9.67847769	
300	 5.76	 9.842519685	 	 300	 3.05	 9.842519685	
305	 5.07	 10.00656168	 	 305	 3.52	 10.00656168	
310	 5.66	 10.17060367	 	 310	 5.22	 10.17060367	
315	 5.75	 10.33464567	 	 315	 6.67	 10.33464567	
320	 7.08	 10.49868766	 	 320	 6.74	 10.49868766	




330	 4.26	 10.82677165	 	 330	 4.11	 10.82677165	
335	 5.94	 10.99081365	 	 335	 3.8	 10.99081365	
340	 4.93	 11.15485564	 	 340	 3.86	 11.15485564	
345	 7.54	 11.31889764	 	 345	 3.36	 11.31889764	
350	 7.22	 11.48293963	 	 350	 2.53	 11.48293963	
355	 8.12	 11.64698163	 	 355	 2.63	 11.64698163	
360	 7.31	 11.81102362	 	 360	 3.36	 11.81102362	
365	 8.05	 11.97506562	 	 365	 3.2	 11.97506562	
370	 8.1	 12.13910761	 	 370	 4.97	 12.13910761	
375	 6.78	 12.30314961	 	 375	 4.94	 12.30314961	
380	 7.21	 12.4671916	 	 380	 5.13	 12.4671916	
385	 7.25	 12.6312336	 	 385	 4.28	 12.6312336	
390	 5.6	 12.79527559	 	 390	 4.75	 12.79527559	
395	 6.04	 12.95931759	 	 395	 4.31	 12.95931759	
398.6	 5.67	 13.07742782	 	 400	 3.31	 13.12335958	
	 	 	 	 405	 4.18	 13.28740157	
	 	 	 	 410	 4.71	 13.45144357	
	 	 	 	 415	 4.71	 13.61548556	
	 	 	 	 420	 5.16	 13.77952756	
	 	 	 	 425	 7.28	 13.94356955	
	 	 	 	 430	 8.12	 14.10761155	
	 	 	 	 435	 8.5	 14.27165354	




Test	No.	 3	 	 	 Test	No.	 4	 	
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 	
Depth	org	 2.5	cm	 	 	 Depth	org	 2.5	cm	 	
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
5	 0.33	 0.164041995	 	 5	 0.75	 0.164041995	
10	 1.34	 0.32808399	 	 10	 1.48	 0.32808399	
15	 3.23	 0.492125984	 	 15	 2.34	 0.492125984	
20	 3.01	 0.656167979	 	 20	 1.67	 0.656167979	
25	 5.39	 0.820209974	 	 25	 1.96	 0.820209974	
30	 5.09	 0.984251969	 	 30	 2.27	 0.984251969	
35	 4.36	 1.148293963	 	 35	 2.24	 1.148293963	
40	 1.9	 1.312335958	 	 40	 2.37	 1.312335958	
45	 2.01	 1.476377953	 	 45	 2.61	 1.476377953	
50	 0.79	 1.640419948	 	 50	 3	 1.640419948	
55	 0.86	 1.804461942	 	 55	 3.16	 1.804461942	
60	 1.34	 1.968503937	 	 60	 3.39	 1.968503937	




70	 3.54	 2.296587927	 	 70	 3.61	 2.296587927	
75	 3.76	 2.460629921	 	 75	 4.68	 2.460629921	
80	 3.77	 2.624671916	 	 80	 5.27	 2.624671916	
85	 5.06	 2.788713911	 	 85	 6.25	 2.788713911	
90	 5.39	 2.952755906	 	 90	 6.35	 2.952755906	
95	 5.25	 3.1167979	 	 95	 5.43	 3.1167979	
100	 4.97	 3.280839895	 	 100	 4.62	 3.280839895	
105	 5.05	 3.44488189	 	 105	 4.33	 3.44488189	
110	 4.89	 3.608923885	 	 110	 4.48	 3.608923885	
115	 6.96	 3.772965879	 	 115	 4.02	 3.772965879	
120	 6.5	 3.937007874	 	 120	 3.49	 3.937007874	
125	 5.57	 4.101049869	 	 125	 4.2	 4.101049869	
130	 5.08	 4.265091864	 	 130	 4.54	 4.265091864	
135	 5.72	 4.429133858	 	 135	 5.93	 4.429133858	
140	 4.36	 4.593175853	 	 140	 7.14	 4.593175853	
145	 4.57	 4.757217848	 	 145	 6.28	 4.757217848	
150	 4.64	 4.921259843	 	 150	 5.49	 4.921259843	
155	 4	 5.085301837	 	 155	 5.55	 5.085301837	
160	 3.87	 5.249343832	 	 160	 5.08	 5.249343832	
165	 4.11	 5.413385827	 	 165	 4.17	 5.413385827	
170	 5.23	 5.577427822	 	 170	 5.6	 5.577427822	
175	 5.42	 5.741469816	 	 175	 5.04	 5.741469816	
180	 5.58	 5.905511811	 	 180	 5.04	 5.905511811	
185	 5.91	 6.069553806	 	 185	 4.28	 6.069553806	
190	 5.11	 6.233595801	 	 190	 3.84	 6.233595801	
195	 4.67	 6.397637795	 	 195	 4.21	 6.397637795	
200	 5.21	 6.56167979	 	 200	 4.3	 6.56167979	
205	 5.13	 6.725721785	 	 205	 4.13	 6.725721785	
210	 5.94	 6.88976378	 	 210	 4.28	 6.88976378	
215	 4.96	 7.053805774	 	 215	 2.8	 7.053805774	
220	 5.25	 7.217847769	 	 220	 3.65	 7.217847769	
225	 5.06	 7.381889764	 	 225	 3.99	 7.381889764	
230	 3.98	 7.545931759	 	 230	 4.65	 7.545931759	
235	 4.35	 7.709973753	 	 235	 3.96	 7.709973753	
240	 4.63	 7.874015748	 	 240	 3.73	 7.874015748	
245	 2.99	 8.038057743	 	 245	 4.35	 8.038057743	
250	 3.43	 8.202099738	 	 250	 3.65	 8.202099738	
255	 4.88	 8.366141732	 	 255	 2.94	 8.366141732	
260	 5.24	 8.530183727	 	 260	 2.56	 8.530183727	
265	 5.27	 8.694225722	 	 265	 2.88	 8.694225722	
270	 4.33	 8.858267717	 	 270	 2.85	 8.858267717	
275	 3.99	 9.022309711	 	 275	 2.55	 9.022309711	
280	 5.16	 9.186351706	 	 280	 5.03	 9.186351706	
285	 4.69	 9.350393701	 	 285	 4.07	 9.350393701	




295	 5.04	 9.67847769	 	 295	 2.6	 9.67847769	
300	 4.89	 9.842519685	 	 300	 1.85	 9.842519685	
305	 6.8	 10.00656168	 	 305	 2.58	 10.00656168	
310	 6.07	 10.17060367	 	 310	 3.3	 10.17060367	
315	 4.57	 10.33464567	 	 315	 3.06	 10.33464567	
320	 4.45	 10.49868766	 	 320	 2.39	 10.49868766	
325	 5.01	 10.66272966	 	 325	 2.78	 10.66272966	
330	 5.16	 10.82677165	 	 330	 3.87	 10.82677165	
335	 4.14	 10.99081365	 	 335	 3.53	 10.99081365	
340	 5.22	 11.15485564	 	 340	 4.34	 11.15485564	
345	 5.58	 11.31889764	 	 345	 3.85	 11.31889764	
350	 2.45	 11.48293963	 	 350	 3.04	 11.48293963	
355	 1.88	 11.64698163	 	 355	 1.49	 11.64698163	
360	 3.84	 11.81102362	 	 360	 1.18	 11.81102362	
365	 3.01	 11.97506562	 	 365	 2.03	 11.97506562	
370	 3.32	 12.13910761	 	 370	 1.99	 12.13910761	
375	 4.06	 12.30314961	 	 375	 2.48	 12.30314961	
380	 3.97	 12.4671916	 	 380	 1.57	 12.4671916	
385	 5.06	 12.6312336	 	 385	 3.9	 12.6312336	
390	 3.84	 12.79527559	 	 390	 3.45	 12.79527559	
395	 3.04	 12.95931759	 	 393.6	 2.85	 12.91338583	
399.2	 3.44	 13.09711286	 	 	 	 	
	
	
Test	No.	 5	 		 		 Test	No.	 6	 		 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 	 	
Depth	org	 2.5	cm	 		 		 Depth	org	 2.5	cm	 		 		
	 	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 	 	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	 	
5	 1.57	 0.164041995	 	 5	 0.25	 0.164041995	 	
10	 2.69	 0.32808399	 	 10	 1.13	 0.32808399	 	
15	 3.43	 0.492125984	 	 15	 1.74	 0.492125984	 	
20	 3.27	 0.656167979	 	 20	 2.15	 0.656167979	 	
25	 2.06	 0.820209974	 	 25	 1.89	 0.820209974	 	
30	 1.24	 0.984251969	 	 30	 1.72	 0.984251969	 	
35	 1.56	 1.148293963	 	 35	 1.07	 1.148293963	 	
40	 2.32	 1.312335958	 	 40	 1.26	 1.312335958	 	
45	 2.84	 1.476377953	 	 45	 1.91	 1.476377953	 	
50	 2.6	 1.640419948	 	 50	 1.61	 1.640419948	 	
55	 1.63	 1.804461942	 	 55	 2	 1.804461942	 	
60	 1.34	 1.968503937	 	 60	 2.25	 1.968503937	 	
65	 1.4	 2.132545932	 	 65	 2.89	 2.132545932	 	
70	 1.62	 2.296587927	 	 70	 2.91	 2.296587927	 	




80	 1.47	 2.624671916	 	 80	 2.43	 2.624671916	 	
85	 1.31	 2.788713911	 	 85	 2.76	 2.788713911	 	
90	 1.23	 2.952755906	 	 90	 3.6	 2.952755906	 	
95	 2.29	 3.1167979	 	 95	 3.14	 3.1167979	 	
100	 2.99	 3.280839895	 	 100	 3.82	 3.280839895	 	
105	 2.38	 3.44488189	 	 105	 3.44	 3.44488189	 	
110	 1.7	 3.608923885	 	 110	 3.55	 3.608923885	 	
115	 1.24	 3.772965879	 	 115	 3.92	 3.772965879	 	
120	 2.05	 3.937007874	 	 120	 3.84	 3.937007874	 	
125	 2.08	 4.101049869	 	 125	 3.34	 4.101049869	 	
130	 1.98	 4.265091864	 	 130	 3.18	 4.265091864	 	
135	 2.07	 4.429133858	 	 135	 3.02	 4.429133858	 	
140	 1.8	 4.593175853	 	 140	 3.55	 4.593175853	 	
145	 1.88	 4.757217848	 	 145	 3.89	 4.757217848	 	
150	 2.7	 4.921259843	 	 150	 3.68	 4.921259843	 	
155	 2.86	 5.085301837	 	 155	 4.35	 5.085301837	 	
160	 3.39	 5.249343832	 	 160	 5.57	 5.249343832	 	
165	 3.38	 5.413385827	 	 165	 5.81	 5.413385827	 	
170	 3.26	 5.577427822	 	 170	 6.52	 5.577427822	 	
175	 4.01	 5.741469816	 	 175	 6.64	 5.741469816	 	
180	 3.51	 5.905511811	 	 180	 7.53	 5.905511811	 	
185	 4.19	 6.069553806	 	 185	 7.07	 6.069553806	 	
190	 5.03	 6.233595801	 	 190	 7.05	 6.233595801	 	
195	 5.44	 6.397637795	 	 195	 7.18	 6.397637795	 	
200	 4.96	 6.56167979	 	 200	 10.49	 6.56167979	 	
205	 5.09	 6.725721785	 	 205	 7.04	 6.725721785	 	
210	 6.76	 6.88976378	 	 210	 7.46	 6.88976378	 	
215	 6.6	 7.053805774	 	 215	 7.21	 7.053805774	 	
220	 5.69	 7.217847769	 	 220	 7.07	 7.217847769	 	
225	 6	 7.381889764	 	 225	 3.77	 7.381889764	 	
230	 5.48	 7.545931759	 	 230	 6.78	 7.545931759	 	
235	 4.36	 7.709973753	 	 235	 8.82	 7.709973753	 	
240	 6.04	 7.874015748	 	 240	 10.35	 7.874015748	 	
245	 7.38	 8.038057743	 	 245	 10.28	 8.038057743	 	
250	 4.43	 8.202099738	 	 	 	 	 	
255	 4.16	 8.366141732	 	 	 	 	 	
260	 4.51	 8.530183727	 	 	 	 	 	
265	 5.1	 8.694225722	 	 	 	 	 	
270	 4.18	 8.858267717	 	 	 	 	 	
275	 4.15	 9.022309711	 	 	 	 	 	
280	 3.86	 9.186351706	 	 	 	 	 	
285	 5.12	 9.350393701	 	 	 	 	 	
290	 4.49	 9.514435696	 	 	 	 	 	
295	 4.41	 9.67847769	 	 	 	 	 	




305	 5.11	 10.00656168	 	 	 	 	 	
310	 4.02	 10.17060367	 	 	 	 	 	
315	 4.97	 10.33464567	 	 	 	 	 	
320	 5.17	 10.49868766	 	 	 	 	 	
325	 5.08	 10.66272966	 	 	 	 	 	
330	 5.96	 10.82677165	 	 	 	 	 	
335	 5.51	 10.99081365	 	 	 	 	 	
340	 5.46	 11.15485564	 	 	 	 	 	
345	 5.18	 11.31889764	 	 	 	 	 	
350	 1.48	 11.48293963	 	 	 	 	 	
355	 3.26	 11.64698163	 	 	 	 	 	
360	 3.82	 11.81102362	 	 	 	 	 	
365	 5.11	 11.97506562	 	 	 	 	 	
370	 6.55	 12.13910761	 	 	 	 	 	
375	 7.89	 12.30314961	 	 	 	 	 	

































































































Test	No.	 8	 		 		 Test	No.	 9	 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 		
Depth	org	 2.5	cm	 		 		 Depth	org	 2.5	cm	 		
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
5	 0.21	 0.164041995	 	 5	 0.35	 0.164041995	
10	 0.49	 0.32808399	 	 10	 0.76	 0.32808399	
15	 0.82	 0.492125984	 	 15	 1.85	 0.492125984	
20	 0.9	 0.656167979	 	 20	 1.23	 0.656167979	
25	 1.64	 0.820209974	 	 25	 0.76	 0.820209974	
30	 2.7	 0.984251969	 	 30	 0.9	 0.984251969	
35	 3.43	 1.148293963	 	 35	 1.55	 1.148293963	
40	 4.12	 1.312335958	 	 40	 2.13	 1.312335958	
45	 4.18	 1.476377953	 	 45	 2.56	 1.476377953	
50	 3.33	 1.640419948	 	 50	 2.93	 1.640419948	
55	 3.76	 1.804461942	 	 55	 2.98	 1.804461942	
60	 3.7	 1.968503937	 	 60	 3.18	 1.968503937	
65	 3.44	 2.132545932	 	 65	 3.14	 2.132545932	
70	 2.75	 2.296587927	 	 70	 3.94	 2.296587927	
75	 2.29	 2.460629921	 	 75	 4.24	 2.460629921	
80	 2.59	 2.624671916	 	 80	 4.55	 2.624671916	
85	 2.56	 2.788713911	 	 85	 3.79	 2.788713911	
90	 2.31	 2.952755906	 	 90	 5.01	 2.952755906	
95	 1.79	 3.1167979	 	 95	 5.02	 3.1167979	
100	 1.82	 3.280839895	 	 100	 4.53	 3.280839895	
105	 1.26	 3.44488189	 	 105	 3.65	 3.44488189	
110	 1.15	 3.608923885	 	 110	 4.05	 3.608923885	
115	 1.53	 3.772965879	 	 115	 4.48	 3.772965879	




125	 3.29	 4.101049869	 	 125	 3.9	 4.101049869	
130	 2.81	 4.265091864	 	 130	 4.39	 4.265091864	
135	 4.29	 4.429133858	 	 135	 4.02	 4.429133858	
140	 5.03	 4.593175853	 	 140	 2.8	 4.593175853	
145	 5.51	 4.757217848	 	 145	 2.91	 4.757217848	
150	 4.69	 4.921259843	 	 150	 3.14	 4.921259843	
155	 5.22	 5.085301837	 	 155	 3.13	 5.085301837	
160	 6	 5.249343832	 	 160	 3.08	 5.249343832	
165	 5.73	 5.413385827	 	 165	 2.98	 5.413385827	
170	 5.67	 5.577427822	 	 170	 3.64	 5.577427822	
175	 5.65	 5.741469816	 	 175	 4.03	 5.741469816	
180	 4.23	 5.905511811	 	 180	 4.52	 5.905511811	
185	 5.33	 6.069553806	 	 185	 4.44	 6.069553806	
190	 6.15	 6.233595801	 	 190	 4.38	 6.233595801	
195	 7.21	 6.397637795	 	 195	 4.84	 6.397637795	
200	 6.39	 6.56167979	 	 200	 4.09	 6.56167979	
205	 4.34	 6.725721785	 	 205	 2.47	 6.725721785	
210	 3.93	 6.88976378	 	 210	 2.92	 6.88976378	
215	 5.05	 7.053805774	 	 215	 2.69	 7.053805774	
220	 4.51	 7.217847769	 	 220	 2.61	 7.217847769	
225	 4.67	 7.381889764	 	 225	 2.44	 7.381889764	
230	 4.28	 7.545931759	 	 230	 2.85	 7.545931759	
235	 5.7	 7.709973753	 	 235	 3.36	 7.709973753	
240	 6.81	 7.874015748	 	 240	 4.54	 7.874015748	
245	 7.3	 8.038057743	 	 245	 5.21	 8.038057743	
250	 6.54	 8.202099738	 	 250	 3.9	 8.202099738	
255	 4.88	 8.366141732	 	 255	 3.06	 8.366141732	
260	 5.82	 8.530183727	 	 260	 2.47	 8.530183727	
265	 4.79	 8.694225722	 	 265	 2.03	 8.694225722	
270	 4.53	 8.858267717	 	 270	 1.93	 8.858267717	
275	 5.22	 9.022309711	 	 275	 1.78	 9.022309711	
280	 5.58	 9.186351706	 	 280	 1.88	 9.186351706	
285	 5.97	 9.350393701	 	 285	 1.49	 9.350393701	
290	 6.66	 9.514435696	 	 290	 1.76	 9.514435696	
295	 6.84	 9.67847769	 	 295	 2.49	 9.67847769	
297.4	 24.47	 9.757217848	 	 300	 3.16	 9.842519685	
	 	 	 	 305	 2.44	 10.00656168	
	 	 	 	 310	 2.64	 10.17060367	
	 	 	 	 315	 2.95	 10.33464567	
	 	 	 	 320	 3.13	 10.49868766	
	 	 	 	 325	 2.52	 10.66272966	
	 	 	 	 330	 3.25	 10.82677165	
	 	 	 	 335	 3.68	 10.99081365	
	 	 	 	 340	 3.54	 11.15485564	




	 	 	 	 350	 3.68	 11.48293963	
	 	 	 	 355	 2.41	 11.64698163	
	 	 	 	 360	 1.81	 11.81102362	
	 	 	 	 365	 1.31	 11.97506562	
	 	 	 	 370	 0.97	 12.13910761	
	 	 	 	 375	 2.07	 12.30314961	
	 	 	 	 380	 1.35	 12.4671916	
	 	 	 	 385	 1.69	 12.6312336	
	 	 	 	 390	 2.01	 12.79527559	
	 	 	 	 395	 2.85	 12.95931759	
	 	 	 	 400	 2.08	 13.12335958	
	 	 	 	 405	 1.7	 13.28740157	
	 	 	 	 410	 1.93	 13.45144357	
	 	 	 	 415	 1.99	 13.61548556	
	 	 	 	 420	 2.38	 13.77952756	
	 	 	 	 425	 1.63	 13.94356955	
	 	 	 	 426.9	 2.57	 14.00590551	
	
	
Test	No.	 10	 		 		 Test	No.	 11	 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 		
Depth	org	 2.5	cm	 		 		 Depth	org	 2.5	cm	 		
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
5	 0.42	 0.164041995	 	 5	 0.59	 0.164041995	
10	 0.82	 0.32808399	 	 10	 1.9	 0.32808399	
15	 1.17	 0.492125984	 	 15	 2.73	 0.492125984	
20	 2.26	 0.656167979	 	 20	 16.95	 0.656167979	
25	 2.26	 0.820209974	 	 25	 10.71	 0.820209974	
30	 1.84	 0.984251969	 	 30	 3.83	 0.984251969	
35	 2.38	 1.148293963	 	 35	 3.31	 1.148293963	
40	 3.14	 1.312335958	 	 40	 3.93	 1.312335958	
45	 5.12	 1.476377953	 	 45	 4.46	 1.476377953	
50	 6.44	 1.640419948	 	 50	 4.45	 1.640419948	
55	 7.19	 1.804461942	 	 55	 4.43	 1.804461942	
60	 7.08	 1.968503937	 	 60	 4.4	 1.968503937	
65	 6.93	 2.132545932	 	 65	 3.54	 2.132545932	
70	 8.72	 2.296587927	 	 70	 3.29	 2.296587927	
75	 9.57	 2.460629921	 	 75	 4.04	 2.460629921	
80	 9.11	 2.624671916	 	 80	 3.91	 2.624671916	
85	 8.32	 2.788713911	 	 85	 3.91	 2.788713911	
90	 7.21	 2.952755906	 	 90	 4.12	 2.952755906	
95	 5.95	 3.1167979	 	 95	 3.14	 3.1167979	




105	 8.21	 3.44488189	 	 105	 2.99	 3.44488189	
110	 7.52	 3.608923885	 	 110	 3.84	 3.608923885	
115	 9.25	 3.772965879	 	 115	 4.24	 3.772965879	
120	 9.64	 3.937007874	 	 120	 3.41	 3.937007874	
125	 10.62	 4.101049869	 	 125	 4.88	 4.101049869	
130	 11.38	 4.265091864	 	 130	 3.3	 4.265091864	
135	 11.73	 4.429133858	 	 135	 3.79	 4.429133858	
138.2	 11.5	 4.534120735	 	 140	 3.37	 4.593175853	
	 	 	 	 145	 3.65	 4.757217848	
	 	 	 	 150	 3.86	 4.921259843	
	 	 	 	 155	 4.15	 5.085301837	
	 	 	 	 160	 4.13	 5.249343832	
	 	 	 	 165	 4.32	 5.413385827	
	 	 	 	 170	 4.65	 5.577427822	
	 	 	 	 175	 4.41	 5.741469816	
	 	 	 	 180	 4.35	 5.905511811	
	 	 	 	 185	 4.74	 6.069553806	
	 	 	 	 190	 4.14	 6.233595801	
	 	 	 	 195	 2.66	 6.397637795	
	 	 	 	 200	 2.85	 6.56167979	
	 	 	 	 205	 3.13	 6.725721785	
	 	 	 	 210	 2.98	 6.88976378	
	 	 	 	 215	 3.09	 7.053805774	
	 	 	 	 220	 3.82	 7.217847769	
	 	 	 	 225	 3.02	 7.381889764	
	 	 	 	 230	 3.64	 7.545931759	
	 	 	 	 235	 4.05	 7.709973753	
	 	 	 	 240	 4.08	 7.874015748	
	 	 	 	 245	 2.79	 8.038057743	
	 	 	 	 250	 2.31	 8.202099738	
	 	 	 	 255	 2.63	 8.366141732	
	 	 	 	 260	 2.77	 8.530183727	
	 	 	 	 265	 2.23	 8.694225722	
	 	 	 	 270	 2.86	 8.858267717	
	 	 	 	 275	 3.97	 9.022309711	
	 	 	 	 280	 3.45	 9.186351706	
	 	 	 	 285	 3.41	 9.350393701	
	 	 	 	 290	 3.72	 9.514435696	
	 	 	 	 295	 1.64	 9.67847769	
	 	 	 	 300	 2.11	 9.842519685	
	 	 	 	 305	 2.35	 10.00656168	
	 	 	 	 310	 1.86	 10.17060367	
	 	 	 	 315	 3.14	 10.33464567	
	 	 	 	 320	 3.66	 10.49868766	




	 	 	 	 330	 3.74	 10.82677165	
	 	 	 	 335	 4.29	 10.99081365	
	 	 	 	 340	 3.02	 11.15485564	
	 	 	 	 345	 2	 11.31889764	
	 	 	 	 350	 2.24	 11.48293963	
	 	 	 	 355	 2.9	 11.64698163	
	 	 	 	 360	 3.05	 11.81102362	
	 	 	 	 365	 3.74	 11.97506562	
	 	 	 	 370	 4.23	 12.13910761	
	 	 	 	 375	 4.33	 12.30314961	
	 	 	 	 380	 5.03	 12.4671916	
	 	 	 	 385	 4.99	 12.6312336	
	 	 	 	 390	 5.1	 12.79527559	
	 	 	 	 391.9	 5.2	 12.85761155	
	
	
Test	No.	 12	 		 		 Test	No.	 13	 		
Cone	area	 2	cm2	 	 	 Cone	area	 2	cm2	 		
Depth	org	 2.5	cm	 		 		 Depth	org	 10	cm	 		
	 	 	 	 	 	 	
Range	 qd	 depth	 	 Range	 qd	 depth	
cm	 MPa	 (ft)	 	 cm	 MPa	 (ft)	
5	 0.25	 0.164041995	 	 12.5	 0.92	 0.410104987	
10	 0.92	 0.32808399	 	 17.5	 0.72	 0.574146982	
15	 1.17	 0.492125984	 	 22.5	 1.11	 0.738188976	
20	 0.86	 0.656167979	 	 27.5	 1.65	 0.902230971	
25	 1.06	 0.820209974	 	 32.5	 2.28	 1.066272966	
30	 1.15	 0.984251969	 	 37.5	 2.5	 1.230314961	
35	 2.01	 1.148293963	 	 42.5	 2.58	 1.394356955	
40	 2.86	 1.312335958	 	 47.5	 3.28	 1.55839895	
45	 2.75	 1.476377953	 	 52.5	 1.65	 1.722440945	
50	 2.95	 1.640419948	 	 57.5	 2.21	 1.88648294	
55	 3.28	 1.804461942	 	 62.5	 2.38	 2.050524934	
60	 4.03	 1.968503937	 	 67.5	 2.18	 2.214566929	
65	 4.8	 2.132545932	 	 72.5	 3.32	 2.378608924	
70	 4.97	 2.296587927	 	 77.5	 4.51	 2.542650919	
75	 5.46	 2.460629921	 	 82.5	 5.61	 2.706692913	
80	 6.79	 2.624671916	 	 87.5	 6.03	 2.870734908	
85	 7.91	 2.788713911	 	 92.5	 6.64	 3.034776903	
90	 9.31	 2.952755906	 	 97.5	 7.09	 3.198818898	
95	 8.89	 3.1167979	 	 102.5	 5.48	 3.362860892	
100	 8.38	 3.280839895	 	 107.5	 5.69	 3.526902887	
105	 8.26	 3.44488189	 	 112.5	 5.69	 3.690944882	
110	 7.1	 3.608923885	 	 117.5	 5.1	 3.854986877	




120	 7.19	 3.937007874	 	 127.5	 5.37	 4.183070866	
125	 7.87	 4.101049869	 	 132.5	 6.1	 4.347112861	
130	 7.24	 4.265091864	 	 137.5	 7.39	 4.511154856	
135	 6.84	 4.429133858	 	 142.5	 7.35	 4.67519685	
140	 8.3	 4.593175853	 	 147.5	 9.16	 4.839238845	
143.3	 7.43	 4.70144357	 	 152.5	 7.4	 5.00328084	
	 	 	 	 157.5	 7.36	 5.167322835	
	 	 	 	 162.5	 5.69	 5.331364829	
	 	 	 	 167.5	 6.21	 5.495406824	
	 	 	 	 172.5	 6.77	 5.659448819	
	 	 	 	 177.5	 6.72	 5.823490814	
	 	 	 	 182.5	 6.08	 5.987532808	
	 	 	 	 186.3	 7.08	 6.112204724	
	
	
Test	No.	 14	 		
Cone	area	 2	cm2	 		
Depth	org	 7	cm	 		
	 	 	
Range	 qd	 depth	
cm	 MPa	 (ft)	
10	 0.21	 0.32808399	
15	 0.24	 0.492125984	
20	 1.53	 0.656167979	
25	 2.1	 0.820209974	
30	 1.76	 0.984251969	
35	 1.69	 1.148293963	
40	 1.2	 1.312335958	
45	 2.33	 1.476377953	
50	 2.95	 1.640419948	
55	 2.81	 1.804461942	
60	 2.71	 1.968503937	
65	 2.48	 2.132545932	
70	 2.28	 2.296587927	
75	 1.86	 2.460629921	
80	 1.93	 2.624671916	
85	 1.7	 2.788713911	
90	 0.68	 2.952755906	
95	 0.99	 3.1167979	
100	 0.99	 3.280839895	
105	 0.62	 3.44488189	
110	 0.34	 3.608923885	
115	 0.19	 3.772965879	
120	 0.23	 3.937007874	
125	 0.31	 4.101049869	
	
	
	 249	
130	 0.67	 4.265091864	
135	 0.78	 4.429133858	
140	 1	 4.593175853	
145	 2.14	 4.757217848	
150	 2.31	 4.921259843	
155	 3.69	 5.085301837	
160	 4.85	 5.249343832	
165	 4.79	 5.413385827	
170	 5.87	 5.577427822	
175	 7.04	 5.741469816	
180	 7.84	 5.905511811	
185	 8.57	 6.069553806	
190	 8.25	 6.233595801	
195	 7.6	 6.397637795	
199.1	 8.4	 6.532152231	
	
	
	
